Monoclonal antibody therapy directed against human acute myeloid leukemia stem cells.
Accumulating evidence indicates that many human cancers are organized as a cellular hierarchy initiated and maintained by self-renewing cancer stem cells. This cancer stem cell model has been most conclusively established for human acute myeloid leukemia (AML), although controversies still exist regarding the identity of human AML stem cells (leukemia stem cell (LSC)). A major implication of this model is that, in order to eradicate the cancer and cure the patient, the cancer stem cells must be eliminated. Monoclonal antibodies have emerged as effective targeted therapies for the treatment of a number of human malignancies and, given their target antigen specificity and generally minimal toxicity, are well positioned as cancer stem cell-targeting therapies. One strategy for the development of monoclonal antibodies targeting human AML stem cells involves first identifying cell surface antigens preferentially expressed on AML LSC compared with normal hematopoietic stem cells. In recent years, a number of such antigens have been identified, including CD123, CD44, CLL-1, CD96, CD47, CD32, and CD25. Moreover, monoclonal antibodies targeting CD44, CD123, and CD47 have demonstrated efficacy against AML LSC in xenotransplantation models. Hopefully, these antibodies will ultimately prove to be effective in the treatment of human AML.